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CBS Television carried the 10th 
World Aerobatic Championships on 
Sports Spectacular November 29, 
1980. Wally Potter, Tektronix Sales 
Engineer, and Andy Click, Tektronix 
Systems Analyst, were instrumental 
in the state-of-the-art configuration 
of a TEKTRONIX 4054 and 
Enterprise commercial radar which 
tracked contestants’ aircraft. Their 
article details the role of the 4054 in 
the 10th World Aerobatic Champion- 
ships. 



World Aerobatic Championships: 
4054 Teams with Radar for 
Automated Boundary Judging 



by Wally Potter 
and Andy Glick 
Tektronix, Inc. 

Los Angeles, CA 

August 1980 saw a gathering of some of 
the most highly skilled aircraft pilots in 
the world. Coming from Australia, 
France, West Germany, Canada, 
Switzerland, United Kingdom, South Af- 
rica, and Italy, as well as the United 
States, nine teams with 50 pilots plus 
crew members touched down in Osh- 
kosh, Wis., for the 10th World Aerobatic 
Championships. Held biennially, the 
event can be considered the Olympics of 
the air. 

Men and women with the talent and en- 
durance for precision flight execute intri- 
cate maneuvers. Their feats might be 
compared to those executed in competi- 
tion ice skating — spins, spirals and oth- 
er gyroscopic movements. But in this 
case, the “rink” is three-dimensional 
and invisible. 

Unseeable boundaries define a cube 1000 
meters each way, with the lower surface 
100 meters above ground. The contes- 
tants fly their plane into the cube, exe- 
cute the pattern and leave. They must 
keep the unseen boundaries of their aeri- 
al arena firmly in mind, for they are 
penalized if their aircraft cuts through 
them. 



The aircraft are smail, averaging perhaps 
14 feet in length, “one engine with a lot 
of fabric,” one observer commented. 

So how can the judges be absolutely sure 
when a wingtip of such a small object 
slips over an imaginary line, or when the 
aircraft drops below the invisible lower 
boundary? In the past, all admit, this has 
been a problem. 

In the previous championships, boundary 
judges were aided by theodolites 1 placed 
at the four corners and a mental picture 
of an aircraft that had flown the lower 
boundary of the cube. From these 
guides, the boundary judges determined 
if an aircraft had gone outside the cube. 
While this worked well, it was not abso- 
lutely accurate. And, penalties assessed 
for violating the boundaries could cer- 
tainly impact ratings, especially when the 
scores were close. 

Coordinated Effort Configures 
Equipment 

To overcome the dilemma, a couple of 
years ago Dr. Jim Young and Gene 
Baskevitch, engineer at Hughes Aircraft 
in El Segundo, CA, started investigating 
what could be done. They examined any 
number of electronic means, including 

1 A surveyor’s instrument for measuring horizontal 
and also vertical angles. 
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The Three-Dimension Arena 

What Happens? I 



It’s like competition ice skating. But with aerobatics, the rink is 
three dimensional. As in ice skating, there are a series of compulso- 
ry and free style programs: 

Program 1 

is a sequence of maneuvers designed and approved by the Aerobat- 
ic Committee of the Federation Aeronautique Internationale. This 
compulsory sequence is flown by all men and women competitors. 

Program 2 

the UNKNOWN Compulsory, is composed of one maneuver 
selected by each country from an approved list and is again com- 
posed into a flyable sequence by representatives of the F. A.i.’s 
Aerobatic Committee. This sequence is flown by each male and 
female competitor with NO practice. 

Program 3 

is a Free Style composed by each individual male and female com- 
petitor not to exceed 25 maneuvers and a maximum of 700 points 
coefficient of difficulty. Each of these flights require about 10 
minutes. 

Program 4 

is flown by the upper 1/3 of the male pilots and the upper 1/2 of the 
female pilots to determine the men’s and women’s INDIVIDUAL 
CHAMPIONS. This fourth flight is limited to exactly four minutes 
and is not restricted to catalog maneuvers. It’s a true Free Style, 
and sometimes referred to as the “Air Show’’ sequence. 



Aerobatic Shorthand 




This may look like a doodle on a 
scratch pad to the uninitiated, but to an 
Aerobatic Pilot or a Judge it is an 
— - — i “ARESTI SYMBOL’’. An internation- 

al language devised by a Spanish Count 
to diagram Aerobatic Maneuvers — 
this particular one an ordinary loop 
done from left to right before the Judge 
(the dot representing the beginning; and 
the bar the termination of the maneu- 
ver). 


1 

\ 


The same maneuver done upside down 
x or in inverted flight. The pilot is hang- 

' ing from his seat belt all the way 

around with gravity and inertial forces 
trying to hurl him from the cockpit. 


• V- 


One half of a roll from upright to in- 
verted horizontal flight. 


— V 


1 A full roll in horizontal flight. 


i 


A full roll in vertical flight finishing in- 
^ verted, going the opposite direction. 



Each Aresti figure (and there are thou- 
sands of combinations) is assigned a. 
coefficient of difficulty and a panel of 
10 Judges from 10 different countries 
grade each maneuver on a scale of 0 to 
10, with 10 a perfect score. Scores are 
then computed on a system of weighted 
averages with discarding of anomalies 
to determine total points for each con- 
testant. 




Known Compulsory Sequence 




Reprinted from “ WORLD AEROBATICS ’80” brochure. 
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